Remarks 



Claims 1-22 are pending in the instant application. Claims N22 stand rejected 
under 35 U.S.C. §112, second paragraph, for failing to particularly point out and 
distinctly claim the subject matter which the applicant regards as the invention. Claims 

21 and 22 stand rejected under 35 U.S.C. §101 as improperly defining a process. Claims 
1-12 and 15-22 stand rejected under 35 U.S.C. §102(b) as being anticipated by Apfel 
(WO 97/25097). Claims 1-12 and 18-22 stand rejected under 35 U.S.C. § 102(b) as being 
anticipated by either Berg (WO 94/21301) or Lohrmann (United States Patent No. 
5,716,597). Claims 1-22 stand rejected under 35 U.S.C. § 103(a) as being anticipated by 
any one of Apfel, Berg, or Lohrmann in view of Unger (WO 98/10799). Claims 21 and 

22 have been cancelled, without prejudice. The rejections are respectfully traversed. 
Reconsideration is respectfully requested. 

Claim rejections - 35 USC §112: 

Claims 1-22 stand rejected under 35 U.S.C. §112, second paragraph, for failing to 
particularly point out and distinctly claim the subject matter which the Applicants regard 
as the invention. This rejection is respectfully traversed. 

The Examiner objects to claim 1 reciting "heterogeneous gas-containing 
nucleation sites". The Examiner considers the term "heterogeneous gas-containing 
nucleation sites" to be indefinite for failing to particularly point out and distinctly claim 
the subject matter. Applicants respectfully disagree with this characterization of the term. 
In the field of controlled particle, droplet and bubble formation the terms "heterogeneous 
nucleation" and "homogeneous nucleation" are well established and well recognised 
terms. Evidence that these terms were well known to the person skilled in the art at the 
priority date of the present application (22 April 1998) is provided by the following book 
extract (copy enclosed): 
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"Controlled Particle, Droplet and Bubble Formation", David J. Wedlock (Editor), 
Butterworth-Heinemann (1994), Section 6.2, pages 161-177. 

The Examiner's attention is directed to pi 61 where the statement is made: 
"Bubbles may arise spontaneously from six quite separate and essentially independent 
sources, and in each case after their formation, growth to a microscopic size may take 
place: 

(a) homogeneous nucleation, 

(b) heterogeneous nucleation ..." 

Applicants stress that these modes are described as "quite separate and essentially 
independent". The terms are more fully defined in the subsequent text. Thus, the second 
paragraph on p. 162 states: 

" When bubbles are formed in the bulk of the liquid, well away from any surface (for 
example, the walls of the container, dust particles or other foreign bodies, or the free 
liquid surface), the nucleation is said to be 'homogeneous'. " 

On page 167: 

" Bubbles formed at a surface (e.g. the walls of the container, specks of dust or other 
inhomogeneities), rather than in the bulk of the solution, are said to be nucleated 
'heterogeneously'. " 

Applicants contend that the terms 'homogeneous nucleation' and 'heterogeneous 
nucleation' are therefore well established, defined terms in the field of bubble formation. 
The enclosed reference further emphasises this fact via the statement at p. 1 63 : 

"The theory of both homogeneous and heterogeneous nucleation has been covered 
extensively in the literature. Particularly comprehensive reviews have been given by 
Hirth and Pound (1963), and by Zettlemoyer (1969), while an earlier work by Dunning 
(1955) is still unsurpassed for clarity". 
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This shows that these terms have been used extensively in the field, and their definition 
has been known for many decades. 

A nucleation site is the place on the surface where the bubble nucleation takes place. 
Nucleation sites can be added deliberately to a system to enhance bubble formation. The 
most natural way is to add small particles since these will have a large surface area. In 
that case, the whole particle may be called a nucleation site. 

The Examiner refers to the term "gas-containing heterogeneous nucleation sites". 
Applicants stress that the present invention provides oil-in-water emulsion ultrasound 
contrast agents having separate (i.e. heterogeneous) nucleation sites associated with the 
emulsion droplets. Thus, the ultrasound contrast agents of the present invention are oil- 
in-water emulsions which have been modified in such a way that gas-containing 
nucleation sites are associated with droplets of the dispersed oil phase. An illustration of 
this would be when the surface of the added particle further comprises a gas, e.g. in a 
pore or by other means encapsulated into the surface. The present invention teaches that . 
heterogenous nucleation may be further promoted at that particular nucleation site. 

The specification describes various methods in which these gas-containing nucleation 
sites can be provided - see: Page 8 line 29 to page 9 line 31; Page 1 1 line 13 to page 12 
line 13; Example 2 and comparative Example 3; andExample 5 and comparative Example 6. 

In view of the above, Applicants respectfully submit that the use of the term 
'heterogeneous gas-containing nucleation sites" in Claim 1 is clear to the person skilled 
in the art. Additionally, the Examiner's comments with respect to claims 21 and 22 are 
obviated by the cancellation of those claims. Reconsideration and withdrawal of the 
rejection are respectfully requested. 
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Claim rejections 35 USC § 101: 

Claims 21 and 22 stand rejected under 35 U.S.C. §101 as improperly defining a 
process. Applicants respectfully submit that this rejection is obviated by the cancellation, 
without prejudice, of claims 21 and 22. Reconsideration and withdrawal of the rejection 
are respectfully requested. 

Claim Rejections - 35 USC § 102: 

Claims 1-12 and 15-22 stand rejected under 35 U.S.C. §102(b) as being 
anticipated by Apfel (WO 97/25097). The rejection is respectfully traversed. 

Applicants submit that the oil-in- water dispersions of WO 97/25097 (hereinafter, 
the '097 reference) are simply that, i.e. no further materials which could provide 
nucleation sites, in particular gas-containing nucleation sites, are added. Hence, the 
dispersions of '097 neither contain nor comprise heterogeneous nucleation sites. As is 
described in the present application, in order to provide the heterogeneous nucleation 
sites, it is necessary to add an additional component. Preferred examples of these are 
claimed and recited in Claim 3. In Example 4b, hollow (i.e. gas-containing) polymer- 
stabilised nanocapsules from step (a) are added to a mixture of 
perfluorodimethylcyclobutane arid perfluorooctanoic acid, followed by shaking. As 
described at page 18 lines 1 1 to 14, this gives a dispersion of gas-filled nanocapsules 
dispersed in a perfluorocarbori. This fluorocarbon dispersion is then shaken with water 
(lines 14 to 16) to give the desired fluorocarbon emulsion containing gas-filled 
nanocapsules within the fluorocarbon droplets. The emulsion thus contains fluorocarbon 
droplets and within the droplets are the gas-filled nanocapsules. 

In contrast, '097 teaches emulsions of "drop material" in an aqueous liquid (see 
page 12 lines 6-19 of '097). There is no teaching or suggestion in this document of the 
use of additional materials providing gas-containing nucleation sites. 
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Applicants also point out that '097 does envisage that the vaporisation process for 
the emulsions therein will be homogenous nucleation, not heterogeneous, - please see 
page 7 lines 2 to 9; and page 13 lines 2 to 13 5 of '097. 

Applicants stress that heterogeneous and homogeneous nucleation are known to 
be "quite separate and essentially independent" (see reference cited above), and hence 
use of this language in claim 1 confers novelty over prior art disclosing only 
homogeneous nucleation. Also, as discussed above applicants contend that ultrasound 
contrast agents comprising injectable oil-in-water emulsions wherein there are 
heterogeneous gas-containing nucleation sites are not taught or suggested in 4 09 7. 
Consequently, Applicants respectfully submit this document fails to disclose, teach, or 
suggest the elements of claim 1. Reconsideration and withdrawal of the rejection are 
respectfully requested. 

Claims 1-12 and 18-22 stand rejected under 35 U.S.C. §102(b) as being 
anticipated by either Berg (WO 94/21301). The rejection is respectfully traversed. 

WO 94/21301 discloses solid microparticles which may act as nucleation sites. 
There is no suggestion that such microparticle should be gas-containing. In contrast, the 
present invention claims gas-containing microparticles. Where solid microparticulate 
nucleation sites are used in accordance with the present invention, these are chosen to 
have properties such as porosity or surface irregularities such that they contain gas. This 
is described at page 8 line 37 to page 9 line 9 of the present specification (especially p. 9 
lines 4 to 7). Nowhere does Berg disclose, teach, or suggest gas-containing 
microparticles. 

Therefore, as Berg fails to disclose gas-containing microparticles, Applicants 
respectfully submit that the present invention is patentably distinct therefrom. 
Reconsideration and withdrawal of the rejection are respectfully requested. 
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Claims 1-12 and 18-22 stand rejected under 35 U.S.C. §102(b) as being 
anticipated by Lohrmann (United States Patent No. 5,7 1 6,597). 

US 5,716,597 (hereinafter, the '597 patent) relates to an oil-in-water emulstion 
comprising a water-insoluble gas-forming chemical and a stabilizer. Applicants submit 
that the oil-in-water dispersions of the '597 patent are simply such dispersions, i.e. no 
further materials which could provide nucleation sites, in particular gas-containing 
nucleation sites, are added. Hence, the dispersions of the '597 patent do not contain or 
comprise heterogeneous nucleation sites. Moreover, the '597 patent fails to suggest 
dispersions having heterogeneous nucleation sites. 

Therefore, as the '597 patent fails to disclose each and every element of the 
claimed invention, Applicants respectfully submit that the present invention is patentably 
distinct thereover. Reconsideration and withdrawal of the rejection are respectfully 
requested. 

Claim rejections - 35 USC § 103: 

Claims 1-22 stand rejected under 35 U.S.C. § 103(a) as being anticipated by any 
one of Apfel, Berg, or Lohrmann in view of Unger (WO 98/10799). This rejection is 
respectfully traversed. 

The Examiner contends that the present invention is unpatentable over any of 
Apfel ('097), or Berg ('301), or Lohrman ('597) in view of Unger (WO 98/10799). The 
Examiner notes that Apfel, Berg, and Lohrmann fail to disclose compositions including a 
vasodilator and Berg and Lohrmann fail to disclose the addition of a drug. The Examiner 
cites Unger for the use of vasodilators in ultrasound imaging and for the addition of a 
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drug. Unger is therefore only cited for teachings which are the basis of dependent claims 



Applicants respecfiilly submit that Unger fails to correct the deficiencies of Apfel, 
Berg, and Lohrmann presented hereinabove, nor even does the Examiner conclude that it 
does so. Furthermore, in contravention of the Examiner's assertion, the application of 
Unger to any of the cited references fails to disclose, teach, or suggest claims 13-17. As 
claims 13-17 are dependent claims, the allowability of the base claims over Apfel, Berg, 
and Lohrmann render the dependent claims allowable as well. In view of Unger failing 
to correct the noted deficiencies of the cited references, Applicants respectfully submit 
that claims 1-20 are patentably distinct thereover. Reconsideration and withdrawal of the 
rejection are respectfully submitted. r 

In view of the remarks set forth hereinabove, Applicants respectfully submit that 
the present application, including claims 1-20, is in condition for allowance. Favorable 
action thereon is respectfully requested. 

Ally questions with respect to the foregoing may be directed to' Applicants' 
undersigned counsel at the telephone number below. 



Amersham Health, Inc. 
101 Carnegie Center 
Princeton, NJ 08540-6231 
Phone: (609)514-6905 
Fax: (609)514-6635 



13-17. 



Respectfully submitted, 




Robert F. Chisholm 
Reg. No. 39,939 
Attorney for Applicants 
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